ABSTRACT
INTRODUCTION
There are now several methods by which one could investigate the impact of currency depreciation or devaluation on a country's trade balance. The first and the oldest method is an indirect approach of estimating import and export price elasticities and testing whether these elsticities add up to more than unity. If they do, the so called Marshall-Lerner condition is said to be satisfied and currency depreciation is predicted to have a favorable effect on the trade balance. Since import and export price indexes are available at the aggregate level between one country and rest of the world, almost all studies that have tested the Marshall-Lerner condition have used aggregate trade flows of flows could suffer from aggregation bias. In order to identify industries that benefit from currency depreciation, they disaggregated the U.S. trade flows by industry and investigated the response of inpayments and outpayments of 66 American industries that traded with the rest of the world. They showed that while real depreciation of the dollar increases inpayments of most exporting industries, it does not have much effect on outpayments of most importing industries. Our purpose in this paper is to carry out the same analysis using Korean data. More precisely, we investigate the response of inpayments and outpayments of 148 Korean industries that trade with the rest of the world to real depreciation of Korean won. To that end, we introduce the models and estimation method in Section II.
The results are reported in Section III with a summary and conclusion in Section IV. Finally, an Appendix provides sources of the data used.
THE MODELS AND THE METHOD
In formulating inpayments (value of exports) and outpayments (value of imports) of each industry j, we closely follow models used by Bahmani-Oskooee and Ardalani (2006) . As such, we adopt the following specifications: Since an increase in world income is expected to boost exports and therefore, export earnings by industry j, we expect an estimate of b to be positive. Similarly, an estimate of e is also expected to be positive since an increase in the U.S. income is expected to increase industry j's imports and therefore, cost of imports or outpayments. Since these Korean industries trade with the rest of the world, the real exchange rate included in the models is the real effective rate of Korean won. By way of construction, a decline in REX reflects a real depreciation of won and if real won depreciation is to increase export earnings of an industry, we expect an estimate of c in equation (1) to be negative. However, an estimate of f in equation (2) is expected to be positive if depreciation of won is to reduce imports and eventually import costs or outpayments.
Next, following Bahmani-Oskooee and Ardalani (2006) in order to estimate the long-run models outlined by equations (1) and (2) we too incorporate the short-run dynamic adjustment process by following Pesaran et al. (2001) bounds testing approach to cointegration and error-correction modeling, hence, equations (3) and (4) 
Equations (3) and (4) are error-correction models that once estimated, they yield short-run as well as long-run effects of income and the exchange rate on inpayments and outpayments of each industry.
While short-run effects are judged by the estimates of coefficients attached to first-differenced variables, the long-run effects are judged by the estimates of c and d normalized on b in model (3) and g and h normalized on f in model (4). However, for the long-run estimates to be valid, Pesaran et al. (2001) recommend using the F test to establish joint significance of lagged level variables or coinegration. They provide new critical values that account for integrating properties of variables. 
THE RESULTS
We are now in a position to estimate error-correction models (3) and (4) for Korea using annual data over the 1971-2011 period for each of the 148 industries that trade between Korea and rest of the world. In order to learn about importance of disaggregation by commodity, we also estimate the models using aggregate trade flows between Korea and rest of the world. Following the literature, we impose a maximum of four lags on each first-differenced variable and use AIC criterion in selecting the optimum lags. We then carry out all tests at optimum lags. Concentrating on inpyments model (3) first, we report the results in Table 1 . 3 Note that under this method variables could be I(0) or I(1) or combination of the two. Since almost all time-series variables are either I(0) or I(1), there is no need for pre-unit rot testing. For other applications of this approach see Bahmani-Oskooee, Economidou and Goswami (2005) , Bahmani-Oskooee and Hegerty (2007) . Halicioglu (2007; . Narayan, Narayan, Prasad and Prasad (2007) . Tang (2007) . Mohammadi, Cak and Cak (2008) , Wong and Tang (2008 ). De Vita (2008 ). Payne (2008 . Gelan (2009), Dell'Anno and Halicioglu (2010) . Chen and Chen (2012) . Wong (2013) . and Tayebi and Yazdani (2014) . Pesaran, Shin and Smith (2001) . are for large samples. Narayan (2005) . provides a counterpart for small samples such as ours where we have almost 40 observations. At the 10% level of significance, the critical value with two exogenous variables (k=2) is 3.58.
criterion and it appears that 12% of adjustment takes place within one year since data are annual. Are there industries that will enjoy increased export earnings due to depreciation of won? To answer this question, we move to industry level estimates.
From the industry level estimates we gather that there are only 13 industries in which the real effective exchange rate carries its expected negative and significant coefficient, implying that these 13 industries will enjoy increased export earnings due to won depreciation. These industries are numbered as 1, 4, 45, 65, 71, 72, 83, 108, 109, 122, 125, 132, and 137 . There are also 20 industries that experience a decline in their export earnings due to won depreciation. In these industries the real exchange rate carries a significantly positive coefficient. These industries are numbered as 16, 30, 32, 41, 47, 48, 50, 51, 59, 84, 88, 89, 90, 103, 104, 105, 118, 119, 128, and 135 . These are indeed industries for which the demand by the rest of the world is inelastic. Thus, in total the real exchange rate has significant impact on inpayments of 33 out of 148 industries. However, the world income seems to be a significant determinant in a total of 91 industries. It carries a significantly positive coefficient in 83 cases and negative coefficient in eight industries. 6 Clearly economic activity in the world plays more important role than the exchange rate in promoting Korean exports and export earnings of most industries. Of course, the long-run effects of real depreciation or world income will be meaningful only if cointegration is established which is indeed the case by either the F test or by ECM t-1 criterion. Note that the size of adjusted R 2 also supports good fit in most industries.
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Next we turn to the estimates of outpayments schedule outlined by error-correction model (4) following the same steps as inpayments schedule. Like our previous approach we estimate this model using Korea's aggregate imports from rest of the world as well as imports of each of the 148 industries and report the results in Table 2 . From the total trade results reported in the first row of criterion. In order to identify industries that benefit from won depreciation, we shift to industry level estimates. 6 The negative coefficient of the world income implies that as world grows it produces more of substitute goods and hence cuts back its imports from Korea Bahmani-Oskooee (1986). These industries are numbered as 4, 31, 32, 68, 131, 133, 138, and 142.
7 Following Bahmani-Oskooee, Economidou and Goswami (2005) . we also applied the Lagrange Multiplier and Ramsey's RESET tests to check for serial correlation and misspecification. Most optimum models were free from autocorrelation and were correctly specified. Furthermore, application of CUSUM and CUSUMSQ tests supported stability of coefficient estimates in almost all models. From the industry estimates we gather that the real effective exchange rate carries its expected positive and significant (at the 10% level) coefficient in 38 industries. These industries are numbered as 1, 4, 14, 15, 16, 18, 39, 44, 49, 62, 69, 72, 78, 81, 82, 88, 89, 92, 93, 96, 97, 104, 105, 109, 110, 111, 117, 122, 127, 128, 129, 130, 133, 138, 140, 142, 144, and 146 . There also three industries (#27, 53, and 63) in which the exchange rate carries significantly negative coefficient, implying that outpayments of these industries will increase due to won depreciation. Again, these are industries for which Korean import demand is inelastic. Once again, the income effect seems to be more present than the exchange rate effect. 
SUMMARY AND CONCLUSION
The traditional way of assessing the long-run effects of devaluation or depreciation on a country's trade balance has been to estimate the so called Marshall-Lerner condition to ensure that the sum of price elasticities of import and export demands add up to more than one. The findings have been mixed at best depending on study period, estimation method, etc. As far as the Korea's experience is concerned, while Bahmani-Oskooee (1986) finds that the Marshall-Lerner condition does not hold, Gylfason and Risager (1984) , Bahmani-Oskooee and Niroomand (1998) and Bahmani-Oskooee and Kara (2005) find that it does.
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The above studies have been criticized by Bahmani-Oskooee and Ardalani (2006) because of using aggregate trade flows of one country with the rest of the world. In an attempt to reduce aggregation bias, they advocated disaggregating trade flows by industry. However, since import and export price data are not available at commodity level to estimate the Marshall-Lerner condition, they introduced an alternative approach. In their alternative specification of import and export demand models, they replaced the import and export volumes by import and export values and relative prices by the real exchange rate. The method was argued to be a direct method of investigating the impact of currency depreciation on inpayments and outpayments of a country.
They then estimated the models using trade flows of 66 industries that trade between the U.S. and rest of the world.
In this paper we followed Bahmani-Oskooee and Ardalani (2006) and estimated inpayments and outpayments schedules for each of the 148 industries that trade between Korea and rest of the world.
While in the short run majority of the industries responded to changes in the real effective value of Korean won, the short-run effects lasted into the long run in inpayments of 33 and outpayments of 41 8 One again, the results of the Lagrange Multiplier and RESET tests revealed that most optimum models do not suffer from autocorrelation and they are not misspecified. Stability of coefficients were also supported by the CUSUM and CUSUMSQ tests.
9 For estimates of import and export demand functions for some other countries see King (1993) . Alse and BahmaniOskooee (1995) . Charos, Simos and Thompson (1996) . Truett and Truett (2000) . Du and Zhu (2001) . Love and Chandra (2005) . Agbola and Damoense (2005) . Narayan and Narayan (2005) . and Narayan, Narayan, Prasad and Prasad (2007) .
industries. However, not all long-run effects were favorable. While only 20 industries enjoyed an increase in their export earnings in the long run, only 38 industries enjoyed long run decline in their outpayments. Thus, by disaggregating trade flows by commodity we were able to identify industries that will benefit from a real depreciation of won. Furthermore, we found that in most models income effect is a more dominant factor than the exchange rate.
APPENDIX Data Definition and Sources
Annual data over the period 1971-2011 are used to estimate the models. The data come from the following sources:
a. The World Bank.
b. International Financial Statistics of the IMF.
c. Bank for International Settlements.
Variables:
VX j = Export value (inpayments) of Korean industry j in US dollars that exports to the rest of the world. Source (a). 
